Single chain anti-c-Met antibody conjugated nanoparticles for in vivo tumor-targeted imaging and drug delivery.
Aberrantly expressed c-Met, the receptor for hepatocyte growth factor (HGF), has been implicated in human lung cancer as well as malignancy, metastasis and drug-resistance in other human cancers. Thus, this molecule could be a potential target for antibody-based cancer therapy. Targeting delivery of compound to tumor represented benefit for cancer detection and therapy. In this study, we utilized phage display to identify human single chain variable fragment (scFv) antibodies that specifically bound to c-Met protein. The anti-c-Met scFvs selectively bound to and internalized in several lung cancer cell lines expressing c-Met. Conjugation of anti-c-Met scFv with PEGylated liposomes enabled the efficient delivery of doxorubicin into cancer cells where it exerted cytotoxic activity by inducing apoptosis pathway. In addition, in vivo fluorescent imaging by scFv-conjugated quantum dots showed higher tumor uptake and increased tumor-normal tissue ratios. In a tumor xenograft model, anti-c-Met immunoliposome was found to selectively increase tumor accumulation of a chemotherapeutic drug and enhance its antitumor activity. Taken together, our results suggest that anti-c-Met scFv-mediated drug delivery systems show great promise in tumor-targeted therapy and imaging.